I t is estimated that approximately 1.25 million people will suffer a new or recurrent myocardial infarction (MI) in the United States this year. 1 Myocardial necrosis begins within minutes of coronary artery occlusion and progresses rapidly. As a result, prompt diagnosis of MI is essential to facilitate myocardial reperfusion within the 4to 6-hour window for maximal myocardial salvage. 2 Unfortunately, as many as 25% of MIs go unrecognized because of the lack of classic symptoms, and 10%-20% of acutely occluded arteries do not produce diagnostic ST segment elevation on the surface electrocardiogram (ECG). 3, 4 Because of this clinical uncertainty, the diagnosis of MI is often made or excluded on the basis of elevated cardiac biomarkers.
Cardiac-specific troponin I (cTnI) and troponin T have become the "gold standards" for the diagnosis of MI because of their high sensitivities and specificities in comparison with other biomarkers for myocardial injury such as creatinine kinase-MB (CK-MB) isoenzyme and myoglobin. 5 The current cutoff for the diagnosis of MI is set as the 99th percentile of that observed in a healthy population. 6 Although this low cutoff increases the sensitivity of the troponin assays for the detection of MI, it necessarily reduces their specificity, because small troponin elevations are frequently observed in cardiac conditions not primarily associated with ischemia, such as myocarditis, valvular heart disease, and heart failure. Small troponin elevations are also observed in several noncardiac conditions, including sepsis, cerebovascular accident, burns, and renal failure. 5 Diagnosing an MI requires interpreting elevations in cardiac biomarkers within the specific clinical context.
Postoperative cardiac complications are an important source of mortality associated with coronary artery bypass graft (CABG) surgery. 7 Clinicians need to immediately diagnose a postoperative MI to attenuate myocardial injury and improve outcome. Unfortunately, many of the typical signs and symptoms of MI are obscured in patients after CABG. Diagnosis is further complicated by the fact that serum biomarkers, especially troponins, are routinely elevated in the postoperative period, even in patients destined for an otherwise uneventful recovery. 8 Elevations in postoperative troponin levels are considered primary evidence of postoperative MI due to graft failure or native coronary artery occlusion. However, postoperative troponin levels are also elevated by preoperative myocardial injury, myocardial ischemia during aortic cross-clamping, or incomplete myocardial revascularization. The challenge in accurately identifying postoperative MI is highlighted in a prospective study by Alter et al., who followed 1000 patients after CABG surgery and performed coronary angiography on all patients with elevated CK-MB isoenzyme (Ͼ35 U/L measured 6 hours after surgery), ischemic ST segment changes on ECG, or both. 9 Of the 40 patients with suspected MI, only 13 (33%) had occlusion of a graft or native vessel. The other 27 patients had no evidence for coronary perfusion insufficiency.
In this issue of Anesthesia & Analgesia, Muehlschlegel et al. compare the performance of heart-type fatty acid-binding protein (hFABP) to traditional cardiac biomarkers in predicting adverse outcome after CABG surgery. 10 hFABP is a small (15 kDa) fatty acid transporter protein located in abundance in the cytosol of tissues with active fatty acid metabolism, such as the heart and kidney. 11 The kinetics of hFABP tissue release resemble those of myoglobin with appearance in the blood within 1 to 3 hours after the onset of myocardial ischemia followed by rapid clearance in those with normal kidney function. 12 Even though hFABP is present in skeletal muscle, kidney, and brain, its relatively high concentration in the heart permits the diagnosis of MI with approximately the same specificity as CK-MB. 11 The study cohort included 1298 patients undergoing primary CABG with cardiopulmonary bypass (CPB) who were enrolled in a parent study evaluating the use of genetic markers to predict outcome after CABG surgery. In a prior analysis of the same study population, Muehlschlegel et al. found that an elevated cTnI on postoperative day 1, but not an elevated CK-MB or perioperative ECG changes, predicted adverse clinical outcome with a 1.4-fold (P Ͻ 0.01) increased risk of death at 5 years. 13 The present study compared the ability of hFABP with that of cTnI, CK-MB, and myoglobin in predicting 5-year mortality, length of hospital stay, and ventricular dysfunction (defined as clinical use of Ն2 inotropes or need for mechanical ventricular support postoperatively). The authors found that median hFABP levels in the study cohort were highest at the end of CPB in contrast to median levels of other markers that peaked on postoperative day 1. Most strikingly, in the 10% of subjects with hFABP values on postoperative day 2 that exceeded values measured at the end of CPB, the risk of death at 5 years was 11-fold (P Ͻ 0.0001) higher than for subjects whose hFABP levels declined after surgery. By multivariate modeling, levels of hFABP measured on postoperative day 1 were independent predictors of not only 5-year mortality (P Ͻ 0.0001) but also of hospital length of stay (P ϭ 0.0004) and postoperative ventricular dysfunction (P Ͻ 0.0001). By comparative analysis, hFABP was superior to cTnI and other biomarkers when added to multivariate models predicting 5-year mortality and hospital length of stay.
By virtue of its early peak and rapid decay, hFABP may be superior to cTnI and other cardiac biomarkers in aiding the identification of patients at risk for adverse outcome after CABG surgery. But how does the measurement of cardiac biomarkers after CABG surgery alter the management of patients? For most patients, even those with elevated levels, it can be argued that the measurement of cardiac biomarkers is probably of little benefit, because postoperative cardiac patients are already receiving appropriate maximal therapy for secondary prevention of cardiac events. The notable exception is in patients with suspected postoperative MI due to acute occlusion of a graft or native vessel, for whom timely secondary percutaneous or surgical revascularization could substantially improve outcome. Given the clinical uncertainty in diagnosing this condition after CABG surgery, a cardiac biomarker that rapidly and reliably indicates significant coronary ischemia could have substantial utility. The rapid time course of hFABP suggests that it may be uniquely capable of rapidly identifying postoperative patients with acute occlusion of a graft or native vessel. The final verdict awaits future angiography studies that directly correlate abnormal postoperative increases in hFABP levels with loss of graft and coronary artery patency.
